plicated as the primary cause of premature death and disability in the United States (Cinelli, 1988) . The synergistic effect of smoking along with exposure to work environment substances places certain workers who smoke, i.e., asbestos workers, coal miners, and cotton workers, at a much higher risk for lung disease than non-smokers (Cooper, 1978; Hallett, 1986 ). In addition, nonsmokers have become much more vocal about their rights, and are demanding a smoke free environment. Businesses, therefore, have economic, legal, and humanistic reasons for wanting workers to quit smoking.
One of the simplest and perhaps least expensive strategies an employer can use to reduce the prevalence of smoking is to prohibit onsite smoking (Hallett, 1986) . However, no clear evidence documents that this strategy results in an overall decrease in smoking (Borland, 1990) . Some investigations have found that reductions in smoking prevalence following worksite bans may be no greater than the spontaneous rate of smoking cessation, while other studies have found evidence of reductions. In addition, smoking outside the workplace may increase to compensate for smoking Despite the fact that workplace smoking bans mayor may not decrease the incidence of smoking, restrictions are advantageous for many reasons.
which is prohibited at work (Gottlieb, 1990) . Despite the fact that workplace smoking bans may or may not decrease the incidence of smoking, restrictions are advantageous for many reasons. Most companies have implemented smoking policies to protect the health of non-smoking workers. Other benefits of smoking bans in the workplace are: employee safety, protection of equipment, and increased productivity (Gottlieb, 1990) .
Rather than rely solely on smoking bans, an effective approach is for employers to assist smokers to quit or decrease cigarette smoking by providing worksite smoking cessation programs. The workplace has many advantages as a setting for health promotion acnviues in general and smoking cessation programs in particular. The workplace provides access to over half of the adult population, and can utilize social support as a mechanism to assist workers to change health behaviors (Hallett, 1986) . Logically, occupational health nurses, who provide a majority of all occupational health services (Solomon, 1988) , should be involved in planning and carrying out smoking cessation programs in work settings. This article reviews research related to worksite smoking cessation programs, applies the knowledge gleaned to nursing practice, and provides direction for future nursing research related to worksite smoking cessation.
LITERATURE REVIEW
Seventeen research studies were reviewed. Reports of programs that involved multiple health promotion behaviors were excluded from the review as were smoking cessation programs that occurred outside the work environment. Tables 1 and 2 summarize the studies examined.
The reviewer found few well designed studies. The bulk of the studies were atheoretical, methodologically flawed, and poorly written. The majority were descriptive in nature, with very few experimental designs. For the purpose of this discussion the studies were separated accordint o the primary treatment approach used to facilitate smoking cessation. The basic approaches were: incentive schemes, smoking cessation clinics, self help materials, and minimal intervention. Many of the studies used a combination of treatment approaches.
Incentive Plans
Many anecdotal accounts describe monetary incentives to encourage workers to quit smoking. Unfortunately, most of the reports do not contain enough information to allow adequate evaluation. For example, Shepherd (1985) reported that Speedcall Corporation paid its workers a $7 weekly bonus for each week they did not smoke. The report failed to provide details of how nonsmoking was documented and what assistance, if any, was provided to the workers. Danaher (1980) described a program at Dow Chemical Company. Monetary incentives were directed toward smokers and recruiters (individuals who enticed smokers to join the program). At the end of the year long program, an impressive 76% of the 400 smoking participants reported abstinence from smoking. The researchers did not report the percent of participants who were abstinent for the entire 12 month period, nor did they indicate that smoking cessation was validated other than by self report. Sorman (1979) reported results of an intense program which included monetary rewards along with other approaches for employees of Riviera Motors near Portland, OR. Fifty-five employees accepted the challenge to stop smoking for 1 year. Seventeen of the employees were successful and collected $200 for their efforts. Workers were supported at work by an informal buddy system, daily free exercise classes at lunchtime, a refrigerator stocked with low calorie substitutes for smoking, and miscellaneous cues such as pay envelope stuffers. The smokers' self report was not validated. Stachnik (1983) also used monetary incentives to decrease smoking. The number of participants was not reported, only percentages of smokers at the worksite. The results seem impressive. At the three worksites, 70%, 47%, and 54% of the smokers participated. Results demonstrated that an average of 85% of the participants were abstinent at the end of 6 months. The report is unclear about whether the workers refrained from smoking for the entire 6 months. Bauer (1978) , Mossman (1978) , Grove (1979), and Miller (1981) all utilized smoking cessation clinics in the workplace to help smokers quit. The clinics lasted from 5 days to 4 ljz months. Education and behavior modification cessation techniques appear to have been the mainstay of the clinics. Results ranged from 7% (Mossman, 1978) to 55% (Miller, 1981) of participants not smoking at the end of 12 months. While Miller's results look impressive, the number of participants was very small (33). The researcher did not indicate whether the 55% who quit had been abstinent for the entire year.
Smoking Cessation Clinics

Self Help Materials
Self help materials alone, or in conjunction with follow up in the work setting, were used by Nepps (1984), Perrin (1982) , Gritz (1988) , and Jason (1987) . Nepps' (1984) sample (N = 36) were all white collar workers at Johnson & Johnson. The "Live for Life" manual consisted of nine modules with a modified "cold turkey" approach to quitting. Only five individuals (14%) were abstinent at a 6 month follow up. Perrin (1982) used a self help manual along with group meetings at two occupational health sites in England.
Groups of approximately 15 members were formed and led by the occupational health nurse at the worksite. The number of participants was small (54). Follow up data were collected only 3 months post-program. Eight individuals (15%) reported not smoking during the 3 month period. Gritz (1988) described a smoking cessation program targeted to nurses, One hundred seventy-eight nurses and 34 non-nursing personnel enrolled in the program. The researcher used two American Lung Association (ALA) self help guides, along with three manuals designed for the group from information obr ained through focus groups (i.e., weight control, managing break time, buddy support). In addition to the manuals, worksite support was provided in the form of posters, breath analyzer tests, and videotapes. Of the 149 participants, 19.5% were abstinent at 12 months but had relapsed at some point post-intervention. Twelve and one half percent (19) had remained abstinent the entire 12 months. Jason (1987) conducted a large scale project involving 43 Chicago area corporations. In this experimental study, corporations were assigned randomly to two conditions: 1) use of the ALA self help manual alone, or 2) use of the manual along with group support in the worksite, Corporations were the unit of analysis. The groups differed slightly in sustained abstinence rates, but at 12 months both groups reported point prevalence cessation rates of 19%. One acknowledged weakness of the study was that support groups only met for 3 weeks.
Minimal Intervention
Approaches In an experimental study, Li (1984) investigated the effect of either a simple warning not to smoke or brief behavioral counseling (3 to 5 minutes) on the smoking behavior of employees in a naval shipyard. Persons were identified and invited to participate in a smoking education program. Those who agreed to participate were randomly assigned to one of the two groups.
Steps were taken to maintain consistency among the four physicians who delivered the counseling and warnings. The results demonstrated behavioral counseling was significantly associated with increased nonsmoking behavior. Smoking cessation results were validated by expired air CO measurement.
Three experimental studies used a videotape as the treatment intervention (Sutton, 1984 (Sutton, , 1988 Hallett, 1987) . The possibility of contamination between experimental and control groups was a concern in each of the studies. Success rates ranged from 0% in control groups to 14% for some of the groups who viewed the videotape. Sutton (1988) extended the study by offering nicotine gum to a randomly chosen sub-group who had been involved in the videotape intervention. These individuals were still smoking 3 months post-film viewing. The sample consisted of 79 workers invited to individual consultations with occupational health nurses at the worksite. A control group of 82 was used for comparison. Protocols for the consultations were tightly controlled to minimize error.
During the first session, rationale for using the gum was presented. Subsequent sessions provided support and encouragement. Thirty-two (40.5%) of the invited group attended at least one session. Of the 32 individuals who used the gum, 22% (N = 7) remained abstinent for 12 months compared to 2% of the control group and 2% who chose not to use the gum.
This intervention took only 1 hour of the occupational health nurse's time and was more successful than viewing the videotape alone. This was the only study that attempted a second intervention for smokers whose initial efforts at quitting were unsuccessful. The apparent success of the second effort is one to consider for replication.
Summary of the Findings
The studies are difficult to synthesize for several reasons, but primarily because outcome measurements were not consistent across the studies. The best indicator of successful Strasser smoking cessation appears to be the time of sustained smoking abstinence (i.e., no cigarettes smoked during a specified time period). When sustained abstinence is measured, the minimum follow up should be 12 months. Abstinence rates for less than 12 months do not constitute a valid marker for successful smoking cessation (Fisher, 1990) .
In this review, only four studies reported sustained abstinence rates at 12 months. The other studies reported quit rates which were not clearly defined, used point prevalence rates only (i.e., abstinence at a given point in time), and/or measured outcome for a period of less than 1 year.
Other problems encountered synthesizing the results were: lack of sufficient details of the programs; lack of operational definitions; and small, self selected samples. Danaher (1980) and Stachnik (1983) appeared to have the most success (76% to 85%). These results may have been biased due to the monetary incentives. The intense program reported by Sorman (1979) with a 30% success rate is impressive, but this program might be difficult to replicate in a larger worksite.
A clinic type approach which assists smokers with behavioral strategies seems promising. Miller (1981) , Mossman (1978) , and Bauer (1978) reported success rates between 25% and 55%. Gritz (1988) appeared to have the most rigorous study. Results support use of a multifaceted program to improve success. Although it is impossible to identify a strong pattern from the studies, a program incorporating multiple techniques such as monetary incentives with behavioral strategies (i.e., individual counseling and/or some group support) in the workplace might be more successful than a "one-shot approach."
An emerging pattern suggests individual and/or group interventions will increase success of any minimal intervention such as self help guides or warnings (Jason, 1987; Li, 1984) . Some evidence suggests that providing information about behavioral strategies for quitting smoking may enhance success (Li, 1984; Jason, 1987) .
Only three of the studies examined predictors of long term success (Gritz, 1988; Sutton, 1984 Sutton, , 1988 . They identified one common factor-the amount of cigarettes smoked. This indicates that the heavier the smoking, the more difficult it is to quit. Another factor is the number of times participants referred to cessation materials (Jason, 1987; Gritz, 1988) . These data are similar to other findings that success rates increased as the number of counseling sessions increased (Miller, 1981; Nepps, 1984) .
In summary, the poor quality of most of the reported research makes it difficult to draw strong conclusions and render solid recommendations about worksite smoking cessation programs. The remainder of this article examines application of the information to nursing practice. A proposal for future nursing research in the area of worksite smoking cessation also is presented.
APPLICATION TO NURSING PRACTICE
The worksite offers occupational health nurses unique opportunities to assist workers in health promotion endeavors, including smoking cessation efforts. These opportunities range from actively promoting institutional non-smoking policies to individual counseling about smoking cessation strategies. The occupational health nurse should be involved in all worksite programs related to smoking policy and/or cessation efforts.
The most rudimentary step is for occupational health nurses to become more involved in instituting non-smoking policies (Gaughan, 1988) . If company policies are decided without the involvement of occupational health nurses, they have lost an important sphere of influence.
The nurse must be able to plan programs to assist smokers as they attempt to deal with smoking bans.
The best indicator of successful smoking cessation appears to be the time of sustained smoking abstinence.
To plan programs, the occupational health nurse must be knowledgeable about smoking cessation programs.
Although the review of research in this paper does not provide a clear path for design of such programs, occupational health nurses need to be aware of the available information and continue to review studies and make decisions based on the knowledge available.
Based on this review of the research, the author recommends these strategies:
Direct efforts' to decrease the amount of cigarettes consumed by smokers. This technique is referred to as nicotine fading. Some evidence suggests that one of the greatest predictors of long term success is the number of cigarettes smoked. For smokers who are not ready to quit completely, continue educational efforts to help them realize the benefits of reducing the number of cigarettes smoked, even if they are unable to quit altogether.
Assist smokers who are ready to set a firm quit date. Then offer these workers advice about behavioral strategies to aid their effort. Self help manuals are full of such techniques. Provide individual counseling, even on a 5 to 10 minute basis, at specified times after the quit date to monitor their progress.
Utilize the supportive environment in the workplace to supplement individuals' efforts to quit and/or cut down. Help form and lead groups. Use posters, displays, etc., as environmental cues. Provide reinforcement and encouragement privately and publicly if appropriate.
Help create a milieu in the work environment that does not support smoking. Place added emphasis on general health promotion practices. Continue to assess smokers. If one effort fails, approach them again. Second efforts with different strategies may succeed (Sutton, 1988) .
Evaluate programs so that successful techniques can be identified and continued.
Communicate results to other occupational health nurses via meetings and/or newsletters and journals. Occupational health nurses need to be knowledgeable about smoking cessation programs. They must be involved in implementing worksite smoking bans and policies. They need to be able to offer smokers assistance as they struggle with smoking restrictions, by planning smoking cessation programs.
IMPLICATIONS FOR FUTURE
NURSING RESEARCH The evidence suggests that nurses are minimally involved in research efforts related to smoking cessation in the work settings. At present, the number of occupational health nurses who are prepared to engage in research is small (Rogers, 1989) . However, as more occupational health nurses become involved in smoking cessation and as the number of occupational health nurses with graduate preparation increases, they may undertake more research related to smoking cessation. One of the top 10 research priorities identified by the American Association of Occupational Health Nurses is knowledge offactors that contribute to reducing unhealthy lifestyle behaviors such as smoking (Rogers, 1989) .
Based on the review of studies in this paper, the author believes the following are needed: 1. More scientific rigor for both descriptive and experimental studres.
• and Sutton (1988) demonstrated some evidence that second efforts may be effective. Longitudinal studies would provide more information about whether smoking cessation is a process rather than a discrete event, as Prochaska (1985) suggested. 3. More information about factors that predict success in smoking cessation. This requires more correlational studies and more utilization of regression analyses. 4. Decisive evidence about the effect of smoking policy change on worksites. At present, the evidence is inconclusive whether these policies ultimately decrease the prevalence of smoking. Research is needed to clarify the effect of smoking bans in the workplace. 5. More research about smoking cessation attempts with the blue collar population. The majority of the studies have been conducted in white collar businesses; yet, the prevalence of smoking is greater among blue collar workers (Van Reek, 1987) .
SUMMARY Seventeen studies of worksite smoking cessation were examined. Although the review was limited, the conclusions are supported by a re-As the social climate becomes less supportive of smoking, more and more smokers are looking for assistance to quit.
cent meta-analysis of worksite smoking research. Fisher (1990) determined that although worksite smoking cessation programs do produce significantly higher quit rates than control and current conditions, poor research methodologies along with multifaceted program approaches make it difficult to identify one or two strategies that will predict success for smokers who attempt to quit (Fisher, 1990) . If, as research suggests, there is no "magic bullet" to offer smokers who want to quit, then occupational health nurses have a unique opportunity to design programs for the specific needs of the workers in their practice. Many nurses are in a setting where they can closely evaluate which treatment approaches seem to be effective and modify interventions appropriately. In addition, occupational health nurses have the advantage of being able to intervene over time, which may be more effective than a single, discrete program.
As the social climate becomes less supportive of smoking, more and more smokers are looking for assistance to quit. Programs in the workplace carried out by occupational health nurses are a logical choice to provide this help. Fisher (1988) reported 70% of workers participating in worksite programs indicated they would not have sought another program if one had not been offered at work.
Published reports of nurses' involvement in worksite smoking cessation programs are sparse. Jordan-Marsh (1988) reports that occupational health nurses are much less involved than physicians in counseling smok-Strasser ers. Occupational health nurses should be at the forefront of the effort, seizing the opportunity to spearhead smoking cessation efforts at the workplace. The benefits from such efforts will affect worker health directly and business costs indirectly. What better way for occupational health nurses to prove their worth to business and obtain personal satisfaction than to help individual workers improve their health status?
1
The worksite offers occupational health nurses unique • opportunities to assist workers in their smoking cessation efforts. For nurses to be effective in this endeavor, they must be knowledgeable about the various quit smoking strategies that have met with some success.
Smoking Cessation Programs
IN SUMMARY
